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Abstract: The problem of characterizing the research landscape of a given topic is critical 
not only in terms of understanding the structure and dynamics of research, but also of 
providing useful information for decision-makers involved in the governance of research. 
Specifically, the governance of research in response to emerging threats and the 
development of new technologies can be informed by considering different avenues of 
research and linkages among them from a public science perspective (McMillan et al, 2000, 
Dresser, 1999). Moreover, our work implies a shift towards holistic, “problem-based” 
approaches to science policy in the context of large-scale public health challenges.  
 
There has been much research done on characterizing dominant health policies and 
narratives regarding avian flu and other similar pandemics (Scoones, 2010; Abeysinghe and 
White, 2011). There are different narratives about what constitutes a problem for an issue 
such as avian flu, and each of these narratives is associated with somewhat different 
problem-solving activities. Research is seen as a key contributor to potential solutions by 
most narratives, but the specific configuration of research avenues that are seen as crucial 
to address the problem depend on each narrative. The focus of this paper is about linking 
narratives and the associated normativities for prioritizing certain solutions to avian flu, with 
specific research avenues such as clinical research, vaccine, immunology, virology or 
epidemiology.  
 
First, this paper empirically investigates the avian influenza research avenues and, second, 
the appraisal of those avenues in terms of relative priority by stakeholders. We combine 
quantitative science mapping techniques with interviews in order to and characterize avian 
influenza research over the past decade, and connect the main policy narratives with 
existing research avenues. This focus on avian influenza as a multidisciplinary “public 
research” issue – provides insight into how research avenues are viewed and prioritized by 
stakeholders. The research landscape and its characterization in a broader public policy 
context can thus become central to how basic and clinical research is supported by funding 
organizations, particularly in the public sector.  
 
An evolving research landscape for avian influenza  
 
First, we situate avian influenza research in the broader context of Influenza A, which 
comprises a variety of strains usually associated with causing the disease in birds. More 
specifically, this can refer not only to “seasonal flu” strains, but also to strains such as H5N1 
which are commonly known as “highly pathogenic avian influenza”, alongside those such as 
H1N1, more commonly known as “swine flu” (since swine are the main vector of 
transmission). Figure 1 (attached) shows how different strains can come to dominate 
influenza research overall, namely following the several (relatively) small H5N1 outbreaks 
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occurring as of 2003 and a large H1N1 outbreak in 2009. In terms of understanding overall 
research capacity and trends worldwide, the lens of “Influenza A” thus seems appropriate 
for understanding the broader research landscape and future avenues for avian influenza 
research.  
 
We can map the overall evolution of research on Influenza A (Figure 2, attached) based on 
an analysis of the co-occurrence of terms within abstracts. This type of mapping analysis 
reveals cognitive distances between words representing different types of research (van Eck 
and Waltman, 2010; Rafols, Porter and Leydesdorff, 2010). We have found that the 
emergence of new clusters, the disappearance of others and the changes within dominant 
clusters reflect concerns over new strains, the development of new methods in molecular 
biology and epidemiology, and, most importantly, the influence of public policy priorities 
relating to the control of influenza overall. While there are many other methods for 
generating maps and clusters from bibliometric data, for mapping research landscape of 
grand challenge, co-word analysis appears to show the connection with most common 
narratives surrounding influenza. For example, after 2009, there is less work related to 
understanding the spread of disease and monitoring it from a public health standpoint, but 
increased and more readily identifiable work on vaccine development, as shown by the 
yellow clusters in Figure 2. The red clusters, which are primarily related to clinical medicine 
and public health in all periods of Figure 2, become more focused on clinical trials and 
diagnosis after 2009, the work distancing itself from epidemiological research and molecular 
biology.  
 
We are performing an in-depth analysis of the 2010-2012 period clusters, through a 
comparison of co-word mapping with other methods of bibliometric analysis, through the 
examination of other quantitative publication data and through consultations with experts 
and stakeholder. We can thus perform a preliminary characterization the dominant 
Influenza A research avenues in 2010-12 (Figure 2) as: clinical medicine (red -right side), 
immunology (green -top left), virology (blue -bottom left) and vaccine development (yellow 
-top right). While this type of map-based classification appears to be an accurate 
representation of the types of research being performed, it is not capable of differentiating 
several key areas such as epidemiology and surveillance.  
 
From policy narratives to research prioritization  
 
We are also conducting an analysis of the narratives and normativities associated with 
research avenues. We have performed an analysis of editorials of leading scientific journals 
and are now consulting experts and stakeholders on different types of research options and 
how they relate to the various facets of the disease, particularly in the context of the risk of 
a global pandemic. Editorials in high-impact scientific journals play a key role at the interface 
of science and public policy (Waaijer et al., 2011). More importantly, the views of 
stakeholders at this interface provide a diversity of “problem-based” perspectives on a 
heterogeneous set of research. We thus hope to understand how different types of values 
and objectives – societal, economic, etc. – underpin research avenues and how stakeholders 
associate these avenues with a range of risks and benefits, from the dangers of bioterrorism 
to economic prosperity to improving public health in developing countries.  
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We contend that linking research-based and policy-based narratives can then inform the 
governance of avian influenza research, namely in terms of how different scientific 
approaches are prioritized by a given organization. As a first step, we have developed a 
map-overlay technique for co-occurrence of terms, combined with data on research 
funding, to characterize entire research portfolios of funding organizations as a subset of 
the research landscape (Figure 3, attached). This provides insight into the priorities of the 
organizations and the existing connections between various elements of the landscape, in 
response to a perceived public health risk. More specifically, this reveals how organizational 
objectives translate – implicitly or explicitly – into a mix of research topics being funded. 
Moreover, these maps of portfolios are a powerful means for eliciting perspectives from 
some of the main stakeholders associated with avian influenza. We believe there may be 
practical value for science policymakers in being able to gain insight into the prioritization of 
research on avian influenza, particularly when linked to existing narratives surrounding the 
development of vaccines, improved surveillance capabilities and strategies for managing 
human-animal transmission, for example.  
 
We believe that this approach can help support deliberation on prioritisation and 
coordination in the case of grand challenges, not only for tackling avian influenza, but also a 
range of large-scale, multidisciplinary biomedical and agricultural research topics.  
 
References  
 
Abeysinghe, S., & White, K. (2011). The avian influenza pandemic: Discourses of risk, 
contagion and preparation in Australia. Health, Risk & Society, 13(4), 311–326.  
Dresser, R. (1999). Public advocacy and allocation of federal funds for biomedical research. 
The Milbank Quarterly, 77(2), 257–74, 175.  
McMillan, G. S., Narin, F., & Deeds, D. L. (2000). An analysis of the critical role of public 
science in innovation: the case of biotechnology. Research Policy, 29(1), 1–8.  
Rafols, I., Porter, A. L. and Leydesdorff, L. (2010). Science Overlay Maps : A New Tool for 
Research Policy and Library Management, Journal of the American Society for Information 
Management and Technology, 61(9), 1871–1887.  
Scoones, I. (2010), Unpacking the International Response to Avian Influenza: Actors, 
Networks and Narratives, in I. Scoones (ed.), Avian Influenza: Science, Policy and Politics, 
London: Routledge, p. 19-64.  
van Eck, N. J., & Waltman, L. (2010). Software survey: VOSviewer, a computer program for 
bibliometric mapping. Scientometrics, 84(2), 523–538.  
Waaijer, C. J. F., van Bochove, C. a, & van Eck, N. J. (2011). On the map: Nature and Science 
editorials. Scientometrics, 86(1), 99–112.  
